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(54) INSERVICE DIRECT DOWN LOADING SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce influence on the 

function of a device and to effectively use existed -*»«£bK 
software resource on the down loading system of | ra.*|> K" 

software for CPU of the device. 

SOLUTION: CPU 5 controlling the update of software for 
CPU 14 to be down-loaded and a common storage 
element 13 which holds the operation program of CPU 
14 and which can be accessed from CPU 14 and CPU 5 
are provided. A processing for receiving new program 
data from outside, for writing it in the common storage 
element, for stopping the operation of CPU 14, for 
stopping the operation of CPU 14, for changing the 
operation program of CPU 14 in the common storage 
element 13 from the new program to a former program, 
for operating CPU 14 and for recognizing the normality of the execution of the new program 
by CPU 14 is executed by mediating confliction with the execution of former program data 
stored in the common storage element 13 by CPU 14 by CPU 5. Thus, the new program is 
down-loaded on CPU 14 with inservice. 
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(54) mwozm <t>v- tf^itttt^vD- k*sc 



(57) [gjft] 

- KjfcStcHU «B©«|ft«:»-r4|g»*/jNS< L. 
[»*^S1 »y^>o-KCPU 1 4<c*fcr, -eco 

h^xr<OMISfr«*WfflI*rSCPU5 <t, CPUi 
4<Dttfts;7 , ni^A*ffi}$U CPU! 4iCPU5(D 
aSf*>5T^i2^pIfiB«cftWSS«5R^l 3 C 

o-c^WsatKJR^l 3ccs*ii*. CPUi4©«ift* 
fPlLLrft^KtSfRT-l 3(C*sWSCPU 1 4<0ttffi^ 

CPU 1 4»5«CPU 1 4<C<fc59r:/P y 
7A©mT©IEStt*ttKTS*&lI«:. CPU 1 4 CC J: 

sswiBtt** i 3tc»ttsnfcia^py^A • 

>tf-t^XT*CPU 1 4tc^f7*n^^A«r^^>n- F 
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CPlHC*tl/r, RSl<0CPU©V7F'5i7'^- 

^ 3 >^77 h 9xroraff**ar 5»2©c pu 

btCs #l<DCPU4»2<0CPU05R#^6T*-te* 
*JtBfc**Ett*^* {fx , 

S*2©CPU**. nSfrfeiffctt^aif^A -^-jr* 
SWBSt-arfiJIBftWKtMR^Cc^&ji^i, SfHcoCPU 
©ttffi^L-CMSB^ffSBttjR^-frCtoWSS 1 <DC P 

^Mb/cco^, m\ (Dcpu^mi^^rmmi <dcp 

i*WIB-rS«ifflS:, » 1 CDC P UtDiiSEftWEtfSRT- 
fCttttSft/dB^P^A • ^-^COHtf i©«^*IH 

C P U tc#tr y'u ^A©5r»»p-F jfcfffc 3 c 
i£^4T£^>^-t-;*ii&#?>p- K#5£. 
[«*S2 ] l ccE«©^>tr-tr*iSS^ 

>p- >*atc*j^r . BuieftWIHtftSt^i trf l cd 

E«*^i*203att*^<t*«iLSi<!:fcCC. Mil 
<DEtt*^ £ 2 OEtt*-? Ct S£t 5 ftfcEtKR-T-CD / < 
X^gfH CDCP UcD^'X£^2CDC PU5CD>^'X £CCt# 
0^tgitl)2 : HuEEtBRiF- 
<D/** iCttT&m 1 CDC P UCDT £ -fe X <b m 2 (DC P U 
<DT^-feXi^|g^L^l^^CCmriB2 : P^x^7 
^©W^fti^WfflirS-'^HfflpIffii^sSW. R2 : 

i v^cowoft^cciecr. fyEanoEte* 

^im2<7)I5tt^<D^rn^-^^^miEtg^<L 0 

flfcfr^ffiEttK^UT. SKocpuj&iKJgffliBtft 
^ccttJftsnfclH^ay^As&Htf Itttiflhs 02 cd 
C PUs&^aEtMWtSI 1 ©C PUOSPf^P^^A* 

XlCtt^&mi CDC PUCDT^-b^i^2<DCPUCDT 
J: 5 C <L *?$«<!:-rS»*52 fCEKGW > 

•tf-t'xB&^vp- 

>a-FH{a-t^. BiTEftWEtt3^4Lr«l© 
Ete*^-i»2cDIEtt*- : ?=-i*«^4<b<bfeCc. Igjjfn 
©EttJfHF-©^* * 2 ©EtMRT-©'** <!: , » 1 

<DC P U0/^S/cttS2OC P UCD^'X i £fB5ic VJ 
0(Mtgl$1-5 2 : 2>**>W ?**KW. 3I2CDC 
PU^2 : 2 *^(D^0l&x£fTO^£C£ 
fc<fc-*T. SuE»lC0E1fi3Ri E -4S2©Ett3R : F-C0C^r 
na>-#*WflEtt3R?-± Ulfefrfc^HtEtt*** t 
r, SlOCPU^aE^fflEtgR^frCttWStifclB^P 
^A^ItIW^, *2©CPU*^{BEtfia)S*tC 
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» 1 ©C P UOJr^n y 7 A* 3f 9 >n- KT£C<h£ 

[ smm 5 ] fuEfg 1 OEttJR-T-fc <fc tf» 2 ©EttSR 
T-tf. EEPROM^6<CSCi€r«F«4-r4l95|OI2 

^6 4*^©c»rn*>(cEis©^>*--b'^e«y'?> 

p- K*SC. 
[0 0 0 1 ] 

10 ^>p- K#5&cWU «FJceiiiBB^Ffc*$c>r. A > 

C 0 0 0 2 ] C&KflOtt^. Kg=iil»ttEI«*-tr^ 

i8«^ia«B©RW * W»*tf «c 9 C P U 

S) CDV7 b^X7£Hirr£tI£CU2. ^>f-^ 

-ctf 4 x & <fc -5 tcr -5 c t fm^tt s nr t „ 

[000 3] COii&il^O, V7h^x7C[)^> 
[000 4] 

m/T>m<DEE PROM*wrs»^tcw v a^>p 

- KCPUOtefflBSIH©— IBSrfJ^r. *^9-^S 
t&£6E3p*»fc : 5HiE EPROM^©7 7 h ^xtcd^^ 
>p- Kteli4?f&5ciccj:^r, 77h r )x7*M 

30 ffT^^^iJSr*^/co 

[0005] sfc, gii^»6v7 H0xr^y^> 
p- K-rSfflHf6*^L&c>KIB©J8^K&i. SCPUCC 
V7 H^xr * 7 7 -r;U*«S36-rs«6B4J*fci*Sii 

r. 77 h-?x7©^>a- K^tf^^cfcoccur^ 

[0 00 6] 

- FCPU©ftiIlB$H|©— SB%atir % MEEPRO 

M«c*tf4y7h')x7- y^>p— K©saa*tftc-5 

-C. 77 h ^xr*H«ff 4^K-Ctt. CPUOJBUS 
KCPUOMBttffij&ifiTl. G2S35H©**(0-9--^ 
[0 00 7] Sfc. 81^8^677 h*)xr^«> 

p- K-rs«fi6*Wb&ciKaoift^ccw t 77f-)i 

50 T • y^>P- KoTSgCCT^/c^iC, 77^X7-7 
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[000 8] #219! tt, C CD J: 5 &tE*SW©8!««:JS 
&u<^<bT£*><Dr#>oT, eas^a©**©*^ 

[0009] 

[BH***TSfca&©^&] Hilt #«W©JSBIffl 

*>>P- F*9®CPU:i~.j, hr*oT\ ^-f>CPU 
fCStfTS^ny^A^KaS. gflB^p^ACDSjOfgt 

CPU5£> <gm*v Yv-ZZ&ftltX^vYv-tr 

eases i -tafrr*** F^-^ea-f 

[0010] 9«S^^>P - KCPU^sf ht'^o 

r, >^>cpui4i. cpuuo^p^a 

**MftU CPU5iCPU140^e,7i'tXa] 

1 3«tT£CPU5£CPU 1 4<DT^-teX£II^ 
U iSfRStifcCPUO^^WIBtflE^-T-l 3tc««t 
-T4'<*Wf«p|B 12i, C P U I 4 (Diet* • ffihCDfW 
t»*mt ^ C P UJSift • »±ffl!®M3& 1 0 i , C P U 1 
4©ttfmtt©ffi»£fr& ^CP U»ifEKig@8S 1 1 i 

[ooi i ] *»W5c*jor«, ±j»©iss%»9fri 

[0012] (l) M^>P- FCPU 1 4CC*tl,r, 
CPU14<7)y7^X7- ^-^3^77 h^7XT 
©MSr&BfflfSC PU5 CPU 1 40«iflE^n^ 
^^gmt^ktblC, CPU 1 4 iCPU5 <DJSUf 
^^T^^^pItBtt^tWIBtSS^-l 3Mx ( CPU 5 

WEtKRTl 3(C##i&fr<!:<fct>«:. £*iCi OftWSe 
tt^M 3CC**iiStifc^P^7A • r-^CDIESttt 
^IS^TiE^;T'^)^Ci : lr5ilSL//ci^, CPU] 4 CD 
ttffi*ffihL/"CftWSa»JR-¥-l 3«C*5W-5CPU 1 4 CD 

UfccD^ CPU 1 4 6»^Sti-rCPU 1 4CCJ:53K 
y'a y*, a ©Sff ^iEScctf fcfctir i c <f:£&Ii3-r 
&®a£, C P U 1 4©*i«E«9»- 1 3 KteW&IB^ 

p^a • ^-^oittfiflDtj^ja^ft^etTtt^c 

£&CJ:-?T, ^>tf-t*^-CCPU 1 4<t*ff £#r:7*a 
y^ACD^>p- F*tT&5. 
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[0013] (2) (i) ©J»£CC. *WEtW^ i Ut^ 
1 5 4»20Ett**l St&ffiZZtt 
fete, » 1 ©EttSR^ 15i^2 ©EtKR^F- 1 6 tcg^ 
StlfcEttSR^F-CD^X 8A^CPU5 CD^'X 8iCPU 

1 4©'<*8 BHC$}*)1gl%.Xt&m?Z>2. : 1 

^2 1i, EtS*?-©'<X8ACC#-f&CPU5©y 
^-fe-XiCPU 1 4©y^*<h#fS£U#t>J:0&t 

2 : 1 v*Z 10Wt)»^**Ba-r-S^xiHff 
HiSl 2 2 : l'<**^**2 lOtfJOJft*. 

10 tafrCT, HI 1 ©Etft*^ 1 5 <fc»2<DEt8*¥- 1 6 CD 

Or, C P U 1 4*J3!BfflEWR^«c«tt8*ifclB^n ^ 

v^mTltfttfih. CPU5#^IEt§J^CCPU 

[0 0 14] (3) (2) ©»£5c. ^Hf?i§IIISl 2*5, 
Etft*?-©^;* 8AWl»CPU5(?)7^t^iCP 
U 1 4CDT^-lrX<b ; $:, 1 • *!M £$c3c5t£ 
frtt;b-t*£> J: 5 fcfflff-T 5. 

[0015] (4) (i) om&c, j&mvat+t uxm 

20 lC0Et**T-l 5<t*2CDEtt*^l 6 

Hll OEtfJR^F-l 5 <D>*X*fctt» 2 ©IB t**^- 
lBO^t. CPU5©AX8i/diCPU14CDA 
X8 B<h£tHStett9»£TStt-r*2 : 2><*>W* 
^22 *RW, C P U 5 # 2 : 2^^-f^2 2 <D$) 
f3»^*»r(ffl-rSCdtcJ:o"C. 8*1 ©EtMJH 1 1 5 <!: 

312 ©Ett*T- 1 6 (D^m^-^^mm^mm^t l 

IbX&'f'ffitmft&k LX. C P U 1 4 J&iJJifflKtSSR^- 
tetSIWS ti/dB ^P^A £g^T L>tzWh, CPU5J&1 
^WEtBSH^CCCPU 1 4<D£r:?*P^vA&£*'}>p- 
30 FT&. 

[ooi 6] (5) (2) ^6(4) *r©tr**rti^oi»^ 

EEPROM^eSSt^ 

[0 0 1 7 ] #»»tcj:*i«, EtBRT-fcfgttSfi/dB 
^a^A *Hff L fc ^ 6 , EttSR^KJrfc ^ ^ d y ^ 
A * 7 s — > C i^T^SOT. ^'P 

40 >u- F4f7fc5C£#-C#S. 
[0 0 18] 

^u/c4>(D-c^>^ B 04i«^jcir, ni^vh^-^s 
Ftsa-cas. e2i«iB*©Ka i o o iiift^ 

tftt^Ci^rdS. 46B 1 0 Otivju^c PUA>63Cc 
50 [0 0 1 9] 3»77 FOxr • ^^>P- FWfilCP 



uoL-^hr-^or, ssi o o**jfj5W* cpu 

SBIStBl iam^T&^iifcCC. CPU5£WL, 
K&l OOCD^ Y>CPUt**^CPUl 4CC*rr£7* 

j^c puu <omn • »±<o*uaiii , cpuuoij 

[0 0 2 0] 9tttt^>a- FCPU^. V hV&~> 
T, KJB1 0 0«rt»JSET4CPU^^ KD-or* 

tt^>o-FCPUa-7 h9|J, SSI 00CD 
^-{>CPUr*5CPU14i. CPUSODSHilBlCCtc; 

or cpu 1 4©^D^AH?f©ett • fpit*«Hair 

£C P Ujg» * ffitHIK 10i, C P U 1 4 CD«if«*S8 
*StaL/-C. *©*£»*CPU5^«*D-r£CPU»fE 
H&EIK&l li, CPU140^D^7A%Bttt6fi 
ttR^F-rA^E E PROM 1 5 , 16<fc v E E P ROM 
1 5 iE E PROM 1 6CC*t-f&, CPUSiCPUl 
4 7&>6<D'<X • T^-feX^ 1 ^'X • r ^-fcrXtfiCCl® 

W) 2 1£tfJ0&xT. ffllRSttfcCPUO^**. E 
EPROM1 5 iE E PROM 1 6 tCftttSftfcA* 8 

a ^iiiic, #awc p u cc*t u r it b u s 

Yff -9*JIT><:*Hff@B 12i, C P U 5 <Dffl'Mc& 
OX, EEPROM1 SiEEPROMl 6©C>fn^ 

[0 0 2 1 ] fetT. SI2fCjn3n/c||SfiiBJilci) ©ttff 
*SMWS. teDi&iC. EEPROM1 5*i3Bfflffite* 
■^"C&O* EE PROM1 6as^«Ett^CCfcoTt,> 
^>^>cDi*r^ w »#^>P- KCPUji-* h 9{cfct> 
T. CPU14IJ. ^/SiEtfiR^T** E E P R OM 1 
&<Dzfvifv& • ^-frfcUffl/O**. CPU 1 4# 
EE PROM 1 SO^-Si *H*ffi-r*»^5C«. ^*»J 
f^PSSl 2«, 2 : 1^SW2 l&fiBffiLT* IfilS* 
WX8A^, ^-{>CPU^U8B^ltCP 

[0 0 2 2 ] ^C$fUl>:7*P^A • CPU 
1 4 6cy->>n-K-r&i»^©»ff*SiW*'4. CPU 
5tt. h9-£Sffl£By>*:7*-X4ecJStt<S 

SSS1 ^frGi^'P^A • f-^*awR5 B C 
PU5IJ. §Wffiofc8rlA»:7P^5A • f*-**:. y 
IMBtBS^rASEE PROM 1 6tc§£jAfr D 
[0 0 2 3 ] C(Di^, ^XSBfflslBl 2tt, CPU 1 
4*>6<03gfflietS* : ?-T*SE E PROM 1 5CC#|-f& 
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rft^i, cpus^^^itEttaR^-rft^EEP 

ROMl GKttTZr Z-kXtifiiteLtcm^tCl*. 
2 : ISrSlfEUT. KttJR^F-CE)^* 8 A 

CPU5«5n/c^8i, CPU14^8« 
3*lfe>**8 B £fC, 1 • ZJlCtlCtyiO&TL 

xmm-rzcttc&^x* -en-en^cpuQEEPR 

[0 02 4 ] COig, ;*X8MWlIKl 2«, j§t*3n 
a*ofc«J<OCPUCC*fCTBUSYli^*tt}*L. B 
10 USYgfSSWteCPUtt, BUS Yff-^#jg|&3*l 

^WfEfSR^T-ftfcEEPROMl B«C«r, CPU 

[002 5] COJc^&J&fflSff&^CiiCjzoT. C 
PU 1 4tt, SrtC^P^^A - r-£CD#^>P- K 

tCPUl 4(C»fLC^P y^A • 7 r -57^^^>p- 

[002 6] CPU5#, ^EtMRT-rASEEPR 

20 omi 6{c»r4»*ja^oAaffl*^T0fco^. u&g 

#**itf % CPU5tt^«Btfc*^T*SEEPROM 

1 6Ct#£j&$ft/c. SfLt^P^vA • f-^fC|S0 

[0 02 7] ycfC, CPU5«, C P Ufi»> ■ ff±lElK 
10*«fELT, CPU 1 4©ttffi*ffjfr^ l , ^<S> 
». CPU5ii5ffl • ^fllWOttAIslKl 7£«ftl, 
T. EEPROM1 oiEEPROMl 6<h£>, Jgflj/ 

D^A • ^-^^rS^iA^n/cE E PROM 1 6#»r 

tiA^ntC^EEPROMl SAqjr/cfe-yffiiBtfJRT- 
<hfc£. CPUS Wt, CPUeft- ffjJtlUBl 

r, CPUUttEEPROMl 6©HrUt^P^7A 

[0 0 2 8 ] CPU 1 4#. SfOd^a^^ Ar-tafts 
*i/c©%, CPU5ES, CPUttftESffllsliiSl 1 

r. cpu i 4^iE»cc«6('tLriiSA>5^*a£ta-r 

S c CPUttf^litlfHlfgiL-C^. jg»I©^2|-y^- K 

[0 0 2 9] hLh. RiiiT'a^A ' r^-^riaift 
U/ccD^ic. CPUlftffiKtSlHlBSl 1 CCcfcot:. CPU 

1 4 0)mwmmx&z>ct&&&zhtc£$te, cp 

U5tt. CPUfiB-ffitiHlOilUffLr, CPU 
1 4<Dm*ZW±U> 3Rffl -TWttJOttiLBIBl 7 tCcfc 
r>r, EEPROM16iEEPROM15i©Sffl/ 
^fflOAtiftA^Hffifnc^. C PUiiffi, . f^itlelSS 1 
0Sr»f^bT. CPU 1 4Sry^^- h3-&SCifcJ: 
^r, CPU 1 4«7E©^"n^5A • ^-^tUffr* 
50 ^^?>p- KSKO«S8ecR-rci^-C#4. 



[0 0 30] cOct^tc, 2j^aS»JSK:j:n«, CPU 

U 1 4<DSrA:&:7'P£ r 5A - x-^OS^jA^fffc^ 

[003 1 1 H3B. *«?8©l5*S»fflC2) Sr^Lfcfe 

PJDS^r^Ort,^. 2 2G*2 : 
(SW) T4ot, EEPROM 1 5 iEEPRO 
Ml 6t& t 2t»^*-C*5^X8<!: % ^-T>CPUCD 

Ott^ffl ■ 2 : 2^SW 

2 2 COW 0 »*. OWW «r Jf tt 5 . 
[0 0 32 ] KT. m 3 &C^3 ftfcSlftJI5.«(2) <D«ftf¥ 
*mW?*> 0 ttCai>CC, E E PROM 1 5 #3ifflfBtt3ft 
^FC&D. EEPROM1 6*s^«BEtt*^(C&r>TC» 
^>^it^ 0 »y>jOti- KCPU^-^ h 9iC*jt* 
r, 2 : 2^SW2 2tcj;ot, SIfllKttJR-T-r* 5 
EEPROM150^», ^-/>CPUO^-C^^ 
'**8 B4STCPU 1 4CC«J»3n. ^ffiKttO^E 

EPROMieo^tt, *ii><*r**^*8 4JiT 

CPU5CC«iHE3tir*5 0. CPU 1 4tt?afflgBtBR : f 
t^^EEPROMl 507*P^7A • ^-dr&Htf L 

[0 0 33 ] ScCCilPfUt^ny^A • -T- j?*, CPU 
1 4tc^9>n- Fr^i»-&<D»^S:ift?8rS. CPU 

PU5« 4 SWffi^fcgrUl^ay^A - 7*-**, ^ 
«EtI*T-r*£E E PROM 1 6CC##iAO c 

[0 0 34 ] CO<b#. ^MfBte^-CA-SEE PRO 
Ml 6 2 : 2^'^SW2 2 icJ: . CPUS 

OM 1 5^>CPU 1 4©yUitt!K[Urt»S, £/c*B 
ffllBte^^T?* 5 E E PROM 1 5 2:2^ 
XSW2 2CCJ:*). CPU 1 40MxecJ8tt3tin» 
r, fdiEtK^SEEPROMie^CPUS® 

'<x<fcttifea:UTi>£. tE-^-c. CPU 141*, -fnV 

SCim, ^>if-^rCPU14«ClLi^a 

[0035] CPU5AS, ^ «iatg*-?--C*5 E E P R 
OM 1 6(C*fT5»#iA*OJfflaS:^70fc<D%, 
#**ltf, CPUSttEE PROM1 6CcS*ii*n/c 

[0 0 3 6] :XCC, CPU 5«. C P U^Sft ■ ff±|5|88 

1 0*»ffL/TCPU 14<DJttff4»jfrS. 

C P U 5 MTOffl - J-ffi K> »* © g§ 2 0 * &fl= L r , 
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2 : 2/USW2 2 6 C £ tc<t r>r. EEP 

ROMl 5O;U4CPU5O^(CffiB0, EEPR 
OM 1 6©^4CPU 1 4<0^*Cc8BR-r4. 
[0 03 7 ] COamcior. jfcLl^P^A • 7 s 
-^4t*Mn/cEEPROMl 6 A«Sff/c&3Hffliatft 
#l^*p^ A • 7^£##£iA$4TCl,> 
SEEPROM1 5^*fctt^«Ett«^itt*. *© 
» % CPUoiJ, CPUgS- ffitlsIBl 0*»ffLT 
CPU1 h$t, cncccfcor, CPU1 

10 4tJEEPROMl 6<DSf IC^'py^A - -r-££^ 

[0 03 8 ] C PU 1 4*s, $rl^:7'n^5ATl£S&3 
ft/c<D*3, CPU5ES, CPUttf^lSaigBl 1 
T. CPU 1 4 3^iEa;(cl6^LrtiSAi5^«:K«'r 
5„ CPUBi^ffiffliaBiLrB, HJEn©^*?* ■ K 

[0 03 9 ] fcU£> 4 JfLl^P^A • f=-^V&n 
Utc<D%t,C. C PUlftf^ISffSl 1 CC<fc^T\ CPU 
1 4<Z>ttff*SSSr*SC<i:^tfttt}3*lfci:#6i, CP 
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